Aim: The aim of this study was to evaluate the patterns of recurrence and outcomes in patients with vulvar cancer treated with surgery, with or without postoperative radiotherapy (RT) or RT alone.
INTRODUCTION
Carcinoma vulva is a rare gynecologic malignancy, which accounts for 3%-5% of all gynecological malignancies. [1, 2] It is mainly seen in postmenopausal women, and the age-specific incidence increases with age. [3] Although surgery is the mainstay of treatment for early-stage carcinomas, optimal management of advanced tumors remains controversial. The psychological impact of radical vulvectomy and morbidity associated with groin node dissection has led to a more conservative surgical approach. The involvement of the inguinal lymph nodes is a poor prognostic factor and necessitates adjuvant radiotherapy (RT). Tumor diameter, depth of invasion, margin status, tumor grade, lymphovascular space invasion, and age have also been proven to affect the prognosis. [4, 5] Due to its rarity, there is a lack of prospective data and scarcity of literature about the changing trends in the methods of management, outcome of disease, and long-term survivals.
The aim of this study was to evaluate the outcomes of surgery with or without postoperative RT or radical RT in carcinoma vulva.
MATERIALS AND METHODS

Patient data collection
The hospital records were retrospectively analyzed from February 2007 to May 2016. All patients that had biopsy-proven carcinoma vulva were included for analysis. Patients who presented with upfront metastatic disease or had histology other than carcinoma were excluded from the analysis. Baseline evaluation consisted of a medical history and physical examination, complete blood count, serum chemistries, urinalysis, chest X-ray, and
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Treatment
Radical vulvectomy with or without lymph node dissection was carried out in all patients that underwent upfront surgery. In patients that were unfit or refused surgery, radical RT was administered by conventional or intensity-modulated RT technique. The total RT dose was 60 Gy at 2 Gy per fraction, for 30 fractions, 5 days a week (photons alone or with electron boost). Adjuvant RT was administered in case of node positivity, perinodal spread, or positive or close margins. Adjuvant RT dose ranged from 50 to 54 Gy.
Follow-up
All patients were followed up within 2 months of completing treatment and then every 3 months for the first 2 years and every 6 months till 5 years and annually thereafter.
RESULTS
A total of 76 patients were diagnosed as squamous cell carcinoma of vulva. The median age was 59 years (29-82 years). The age-wise distribution of patients is described in Figure 1 .
The most common stage at presentation was FIGO stage IB, followed by Stage II. Of the 76 patients diagnosed as carcinoma vulva, 9 patients (11.84%) had a history of carcinoma cervix, vault, or carcinoma anal canal. The median disease-free interval between the primary malignancy and development of carcinoma vulva was 24 months. About 59 patients were treated by simple/radical vulvectomy and 17 patients were treated by radical RT, of which five patients also received concurrent cisplatin chemotherapy (CT). Adjuvant RT was administered in 10 patients. Thirteen patients (22%) underwent inguinal lymphadenectomy. The details of postoperative histopathology are described in Table 1 .
At a median follow-up of 35 months (12-126 months), 49 patients (64.4%) were alive, 27 died (25 cancer-related deaths), and 6 patients were lost to follow-up. Locoregional recurrence rate was 24.5% overall in the radical surgery arm. The addition of adjuvant RT significantly reduced the locoregional recurrence rate to 12%. About 47% of patients recurred locoregionally in the radical RT arm. Distant metastasis rate was 4% (3 patients). The progression-free survival at 3 years was 45.3% and 35.5% in the surgery group and radical RT group, respectively. The outcomes based on treatment delivered are described in Table 2 .
DISCUSSION
Carcinoma vulva management implies several challenges for the treating oncologist. Although representing a rare disease of elderly women, vulvar cancer has shown an increasing incidence (20% between 1973 and 2000) with concurrently decreasing median age at onset over the past few decades. [6, 7] According to a cohort study of vulvar cancer in Indian population over a period of 10 years by Singh et al., the mean age for the diagnosis of vulvar cancer was 52 years, and the peak incidence was seen in the age group of 50-70 years. [8] This was consistent with our study, where the peak incidence of carcinoma vulva was seen in the age group of 50-70 years.
The surgical management of carcinoma vulva has become more conservative due to the morbidity associated with radical vulvectomy and extensive groin dissection and psychosexual sequelae. In this study, majority of the early (Stage I and II) cases were primarily treated with surgery and late (Stage III and IV) cases with chemoradiation.
Appropriate groin treatment is the single most important factor in reducing mortality from early vulvar cancer. [8] It is recommended that both inguinal and femoral nodes should be removed, and appropriate dissection includes removal of at least 8-10 nodes. In this study, 13 cases underwent vulvectomy with bilateral inguinofemoral lymphadenectomy. Groin dissection was deferred in cases of Stage I carcinoma vulva if there was no obvious evidence of inguinal lymph nodes on ultrasound or cytology was negative. The local recurrence rate of 24.5% in the radical surgery arm was consistent with another study from South India that reported an overall recurrence rate of 20.5%. [9] According to the NCCN guidelines for the management of vulvar cancer, adjuvant local RT is recommended for positive margins and groin and pelvis RT for lymph node metastasis. [10] Bellati et al. studied the acute and long-term morbidity, recurrence rate, and overall survival in 14 patients with multiple groin lymph node metastases treated with postoperative CT (cisplatin) and no RT. They concluded that radical surgery followed by CT in patients with multiple lymph node metastases, is a feasible strategy. [11] In this study, adjuvant RT was administered to ten patients, of which seven had lymph node metastases and three of them also had positive margins.
Besides being used as adjuvant treatment in surgically treated patients, RT or concurrent chemoradiation has been employed as definitive treatment in patients unfit for surgery or as preoperative treatment, followed by tailored surgery in patients with advanced disease to avoid exenterative procedures. [12, 13] In this study, radical RT was administered to patients that were unfit for surgery or refused surgery. The total RT dose was 60 Gy at 2 Gy per fraction, for 30 fractions, 5 days a week (photons alone or with electron boost). About 47% of patients recurred locally in the radical RT arm. This is in accordance with the Vorbeck et al. study where the recurrence rate was 41.3%. [14] The high recurrence rate of 47% in the radical RT arm may be attributed to the fact that around 41% of patients had advanced stage (IIIA, IIIB, and IVA). However, for patients that received concurrent cisplatin CT with radiation, the locoregional recurrence rate was 20%. This was in accordance with the KROG 1203 study that reported an isolated locoregional failure rate of 21%. [15] Due to its rarity, there is paucity of data regarding the outcomes of carcinoma vulva and organ-conserving strategies. Even though our study has the limitation of a retrospective analysis with a moderate follow-up, we believe that our sample size is significant to derive meaningful conclusions.
Further prospective studies are warranted focusing on multidisciplinary treatment outcomes and quality-of-life issues.
CONCLUSION
Surgery is the treatment of choice in early-stage carcinoma vulva. Adjuvant RT in case of nodal positivity and positive margins significantly improves locoregional control. Radical RT can be offered as an alternative modality in patients that are not fit for surgery, preferably with concurrent CT.
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